Using available thermodynamic data, a model of K partitioning between magma and plagio clase is constructed.
Introduction
In spite of the importance of K in the petrogenetic discussions of igneous rocks, its behavior in magma-crystal system has only cursory been examined (e.g. Helz, 1979) . Sen (1959) noted the temperature dependence of the solubility of K in plagioclase coexisting with K-feldspar in natural rocks, while the experimental work of Seck (1973) also dem onstrated the marked temperature effect on the solubility of K in plagioclase.
Therefore, the K content of plagioclase crystallizing from a magma may be strongly affected by temperature as well as K content of magma, the composition of plagioclase and magma.
In this paper, the author intends to elucidate the factors that affect the partition relation of K between magma and plagioclase. The author first presents a model of partitioning of K between magma and plagioclase.
The model is applied to plagioclase-groundmass relations of a suite of calc-alkalic volcanic rocks from northeast Shikoku, Japan, and of other volcanic rocks from literature. The model is also compared with the experi mental data of Drake (1976) . The result suggests that the partition relation of K between magma and plagioclase could be used as a thermometer.
Model of partitioning of K between magma and plagioclase
The partition coefficient between magma and crystal, as defined by a simple ratio of the concentration of orthoclase component, should depend on the composition of magma because the constituent oxides of the com ponent do not necessarily form such a mo lecule (Banno and Matsui, 1973) . The author (Manuscript received October 24, 1983) 
Substituting
equations (3), (4), and the value of r for equation (2), we obtain the following equilibrium condition.
In K=(8630-0.7T+0.0053P -4130Xab , pl)/RT
The pressure term in equation (5) Petrographic description of the sample is given in the appendix. Data plotted as micro phenocryst of (2), (3), and (4) may be regarded as coarse groundmass (see appendix). This apparent discrepancy of the partition relation of K between magma and plagioclase is explained. by the preceeding model.
In Fig. 4 , natural logarithm of the apparent partition coefficient, calculated from the groundmass and plagioclase compositions, was plotted against Ca/(Ca +Na) ratio of the plagioclase.
It is noted that the choice of the magma composition, either bulk rock composition or groundmass composition, does not affect the apparent partition coefficient more than 10%. For each specimen, the apparent partition coefficient tends to be larger for more calcic plagioclase, and lies approxi mately on the isothermal line of the model.
The apparent partition coefficient is smaller for the more basic rocks, and the order of temperatures derived from the model is quali tatively in accord with the known liquidus temperatures of rock types. Therefore , the higher K trend of plagioclase in basaltic andesite and andesites rather than that in rhyolites is mainly due to its higher crystalli zation temperature. (Ewart et al. 1973 ); e, Tonga rhyodacite (ibid) ; f, Taupo, rhyodacite (Ewart et al. 1968 (Ewart et al. , 1969 The partition coefficient of Na-K between plagioclase and glass was calculated and plotted in Fig. 6 . The data are divided into three groups according to the equilibration temperature .
In Fig. 6 , we can see the general tendency Fig. 6 . Logarithm of the partition coefficient versus Ca/(Na+Ca) ratio for experimen tal systems of Drake (1976) .
that the partition coefficient for higher equili bration temperature is smaller, which is in accord with the model. The scatter of the data points may partly be due to the analyti cal errors (average K2O content of the ana lyzed plagioclase is 0.145 wt.%). step-like reverse zoning at the rim, where K20 con tent of plagioclase decreases from the core to the rim.
(5) Garnet-biotite-hornblende-hypersthene rhyolite (#197), Washinoyama mass Phenocryst: garnet (0.0%), biotite (0.0%), hornblende (1.1%), hypersthene (1.7%), ilmenite (0.3 %), plagioclase (7.9%), groundmass: orthopyro xene, opaque oxides, plagioclase, quartz, alkali feldspar. Both normal and reverse zonings were observed within the core of plagioclase phenocryst. K20 content of plagioclase correlates with albite content regardless of the type of zoning. (6) Garnet-biotite rhyolite (#168), Goshikidai mass Phenocryst : trace amounts of garnet, biotite, ilmenite, plagioclase, microphenocryst : plagioclase, groundmass:
plagioclase, glass with crystallites. Some of the phenocryst and microphenocryst plagio clase show abrupt reverse zoning at the rim, while others show abrupt normal zoning at the rim. The Ca/(Na+Ca) ratio of the rim of these crystals are the same at about 0.44. The most calcic composition (Ca/(Na+Ca)=0.83) of the analyzed plagioclase rep resents the rounded core of plagioclase phenocryst bounded by the step-like normal zoning to the outer core (Ca/(Na+Ca)=0.50).
